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Practice Final, Statistics 371, Spring, 2014.

There are 13 questions and 100 points on this exam. Read each question carefully.

If you do not show your work, it will be difficult to give you partial credit.

Question Points Question Points Question Points

1 6 11

2 7 12

3 8 13

4 9 Total

5 10

Value of t∗ for Gosset’s 95% confidence interval. For df > 40, use z∗ = 1.96.

df: 1 2 3 4 5 6 7 8 9 10

t∗: 12.706 4.303 3.182 2.776 2.571 2.447 2.365 2.306 2.262 2.228

df: 11 12 13 14 15 16 17 18 19 20

t∗: 2.201 2.179 2.160 2.145 2.131 2.120 2.110 2.101 2.093 2.086

df: 21 22 23 24 25 26 27 28 29 30

t∗: 2.080 2.074 2.069 2.064 2.060 2.056 2.052 2.048 2.045 2.042

df: 31 32 33 34 35 36 37 38 39 40

t∗: 2.040 2.037 2.035 2.032 2.030 2.028 2.026 2.024 2.023 2.021

% for CI or PI: 80 90 95 98 99

z∗: 1.282 1.645 1.960 2.326 2.576
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1. (9 points.) Below are sorted data from the ob-

servation of n = 33 i.i.d. trials from an un-

known pdf.

108.9 115.2 115.8 118.6 136.8

139.0 139.8 140.0 145.6 145.7

146.3 148.1 161.6 162.4 164.7

167.4 169.6 172.8 180.1 181.6

183.8 184.1 189.3 190.2 193.3

193.8 199.4 203.3 204.4 208.3

215.3 216.3 223.0

Hint: For these data, the mean is 168.62 and

the standard deviation is 31.95.

(a) Use these data to obtain Gosset’s 95%

confidence interval estimate of the mean

of the unknown pdf.

Answer:

(b) Obtain the observed value of the test

statistic for testing the null hypothesis µ =
160, where µ is the mean of the unknown

pdf.

Answer:

(c) Bert looks at these data and says, “A re-

sponse larger than 155.0 is a success.” Use

these data to obtain the approximate 80%

confidence interval estimate of the propor-

tion of successes given by the unknown

pdf. (Note: Don’t worry about whether

our guideline for using the approximate

formula is met.)

Answer:
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2. (8 points.) Refer to the data given in problem 1.

Corbin is interested in the median, ν of the un-

known pdf. He calculates an approximate con-

fidence interval estimate of ν, using the method

in our Course Notes, and obtains [d, 184.1].

(a) What is Corbin’s value of k?

Answer:

(b) What is numerical value of d, the lower

bound of Corbin’s interval?

Answer:

(c) Given that Corbin used one of the five

popular choices (80%, 90%, 95%, 98%

and 99%) for his confidence level, what

is his confidence level? You must show

computations to receive credit.

Answer:

(d) Breyton views Corbin’s interval as a pre-

diction interval for a future independent

observation from the unknown pdf. What

is the probability level of this prediction

interval?

Answer:

3. (6 points.) Edgar observes a Poisson Process

for two hours and observes a total of eight

successes. He goes to our website and ob-

tains 7.2173 as the exact 95% upper confidence

bound for λ, the rate per hour.

Felix performs n = 814 Bernoulli trials and ob-
tains a total of eight successes.

What can you say about the value of p for Fe-

lix’s trials? Be specific.

Answer:

3



4. (7 points.) An observational study yields the

following collapsed table.

Group S F Total

1 100 200

2 c 300

Total

Below are two component tables for these data.

Subgp A Subgp B

Gp S F Tot Gp S F Tot

1 60 100 1 40 100

2 cA 130 2 cB 170

Tot Tot

(a) Demonstrate that for c = 146, Simpson’s

Paradox cannot occur for these data.

Answer:

(b) If c = 148 can Simpson’s Paradox occur?

(Answer ‘yes,’ ‘no’ or ‘impossible to tell;’

you don’t need to justify your answer.)

Answer:

(c) If c = 152 can Simpson’s Paradox occur?

(Answer ‘yes,’ ‘no’ or ‘impossible to tell;’

you don’t need to justify your answer.)

Answer:
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5. (13 points.) Below is edited output from a

study on the heights, in inches, and weights, in

pounds, of 17 members of the NBA Milwau-

kee Bucks team, circa 2010. For the purpose of

this question, we will view these 17 men as a

random sample from the population of all male

professional basketball players. Use this output

to answer the items below.

The regression equation is

Weight = - 336 + 7.07 Height

Predictor Coef SE Coef

Constant -335.56 52.50

Height 7.0660 0.6631

S = 9.183

Ht. Weight Fit SE Fit

75.0 200.00 194.40 3.48

77.0 210.00 208.53 2.58

83.0 245.00 250.92 3.37

(a) Obtain the 95% confidence interval esti-

mate of the slope of the population regres-

sion line.

Answer:

(b) Obtain the 95% confidence interval esti-

mate of the mean weight of players who

are 77 inches tall.

Answer:

(c) Kevin Garnett was an NBA player (not a

member of the Bucks) and was 83 inches

tall. Calculate the 95% prediction interval

of his weight.

Answer:

(d) Calculate the predicted weight, ŷ, for a

player who is 76 inches tall.

Answer:

(e) Calculate the residual for the player who

is 83 inches tall and weighs 245 pounds.

Answer:

(f) There is a player on the Bucks who weighs

225 pounds and has a residual of −4.73.
How tall is he?

Answer:
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6. (8 points.) Twenty-five researchers select ran-

dom samples from the same population. Each

researcher computes a confidence interval for

the mean of the population. Thus, each re-

searcher is estimating the same number. Unfor-

tunately, the lower and upper bounds of the 25

confidence intervals became disconnected.

The 25 lower bounds, sorted, are below.

113 116 118 134 136

147 152 166 171 181

189 214 219 237 252

283 354 363 377 382

499 509 545 559 569

The 25 upper bounds, sorted, are below.

507 551 561 564 589

594 667 694 712 719

733 763 778 782 792

818 829 855 899 900

922 935 961 984 991

(a) Given that µ = 520: How many of the

confidence intervals are too small? How

many are too large? How many are cor-

rect?

Answer:

(b) Let’s change our perspective. We no

longer know the value of µ. Given that ex-
actly four of these intervals are too small,

what can you say about the value of µ?

Answer:

(c) As in (b), we do not know the value of

µ. Given that exactly six of these inter-

vals are too large, what can you say about

the value of µ?

Answer:
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7. (14 points.) My favorite board game has a spin-

ner. Each spin yields one of five possible out-

comes. Assume that successive spins yield i.i.d.

trials. The spinner was operated 300 times and

the following data were obtained.

Outcome: 1 2 3 4 5 Total

Count: 29 53 60 67 91 300

Prob.: .10 .15 .20 .25 .30 1

Note that the true probabilities of the out-

comes, given in the third row, are known only

to Nature.

I plan to perform 500 future spins of this spin-

ner. In this problem, a spin is deemed a success

if, and only if, it equals or exceeds 3.

(a) Nature tells Abby the true probabilities.

Abby uses this information to obtain the

80% prediction interval for the number of

successes in the 500 future spins. What is

Abby’s interval?

Answer:

(b) Brenda is not so friendly with Nature. She

decides to assume that the five probabili-

ties are unknown. Calculate Brenda’s 80%

prediction interval for the number of suc-

cesses in the 500 future spins.

Answer:

(c) Carol doesn’t care what Nature might

have to say; she believes that the spin-

ner satisfies the equally likely case; i.e. on

every spin the five outcomes are equally

likely. Calculate Carol’s 80% prediction

interval for the number of successes in the

500 future spins.

Answer:

(d) The 500 future spins yield the following

data:

Outcome: 1 2 3 4 5 Total

Count: 50 74 96 120 160 500

Which of the three prediction intervals are

correct? To receive credit you must pro-

vide some numbers to justify your answer.

Answer:
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8. (4 points.) Albert has regression data on n =
12 cases. He computes:

x̄ = 60.00, ȳ = 40.00, s1 = 10.00,

s2 = 6.00 and r = 0.60.

Determine the equation of Albert’s least squares

regression line.

Answer:

9. (6 points.) Refer to the previous problem.

Albert changes his mind and decides that he

has paired data. Using the summary statistics

above, find Albert’s 95% confidence interval es-

timate of µd.

Answer:

10. (4 points.) Refer to the previous two prob-

lems. Albert admits that his data come from

independent samples and that he made up his

value of r! Using the summary statistics above,

find Albert’s 95% confidence interval estimate

of µ1 − µ2.

Answer:
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11. (6 points.) Below is the pdf for the measure-

ment random variable X.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0.00

b

2.00

The equation for this pdf is:

f(x) = b− (b/2)x. for 0 ≤ x ≤ 2.

Note that the vertical and horizontal axes in the

above picture are not drawn to the same scale.

(a) Determine the value of b.

Answer:

(b) Calculate P (X ≥ 0.50).

Answer:

(c) Define Q0.20, the 0.20 quantile, as fol-

lows.

P (X ≤ Q0.20) = 0.20.

Determine the numerical value of Q0.20.

Answer:

12. (4 points.) Jane observes n = 23 i.i.d. trials

and uses her to data to calculate Gosset’s 95%

confidence interval estimate of µ for the pro-

cess. She obtains the interval:

30.00 ≤ µ ≤ 42.00.

(a) Calculate the values of x̄ and s for Jane’s

data.

Answer:

(b) Jane suddenly realizes that her values for

x̄ and s are reversed; i.e., the number she

used for x̄ [s] was actually s [x̄]. Also,

her n is actually 32, not 23. Recalculate

Gosset’s 95% confidence interval estimate

of µ for Jane’s correct values.

Answer:
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13. (11 points.) Michele plans to observe n = 6
Bernoulli trials with p = 0.60. Let Y1 de-

note the total number of successes she obtains

in these six trials. Let Y2 denote the total num-

ber of successes she obtains in the first four of

these trials. Calculate the following probabili-

ties. To receive full credit your answer must

be a number; no symbols allowed in it! Also,

show your work.

(a) Calculate the probability that the first five

trials yield S, S, F, F and S, in this exact

order.

Answer:

(b) P (Y2 = 3).

Answer:

(c) P (Y2 = 2 and Y1 = 3).

Answer:

(d) Recall the definition of conditional prob-

ability: P (A|B) = P (AB)/P (B). Use

this definition to calculate

P (Y2 = 3|Y1 = 4).

Answer:

10


